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ABSTRACT
The military is heavily reliant on the transfer of information among various networks in day-to-
day operations. Radio-based communications networks that support this volume of information
are complex, difficult to manage, and change frequently. Communications network planners need
a way to clearly visualize and communicate mobile operational network capabilities, particularly
to network users.
By using the DIS-Java-VRML simulation and modeling toolkit, visualizations of radio-frequency
energy and radio path-profiling data can be quickly generated as 3D models. These animated 3D
visualizations can be loaded into a networked virtual environment, so that communications
planners can detect a variety of problems such as radio frequency interference and gaps in
coverage. Planners can also brief senior staff, plan within their own staff, and collaborate with
communications staff planners in distant locations using such virtual environments.
DIS-Java-VRML visualization tools can provide a clear picture of the battle space with respect to
the deployed communications architecture. The prototypes presented in this thesis demonstrate
the ability to generate a shared visualization that can show a radio communications network in
3D. Such dynamic visualizations increase communications planning information bandwidth and
yield more intuitive ways of presenting information to users. Higher information density in a
more intuitive format enables better understanding with quicker reaction times. This thesis and
the visualization tool discussed provide the foundation for fundamental improvements in
visualizing radio communications environments.
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Integrating Realistic Human Group Behaviors Into A Networked 3d Virtual Environment
ABSTRACT
Virtual humans operating inside large-scale virtual environments (VE) are typically controlled as
single entities. Coordination of group activity and movement is usually the responsibility of their
"real world" human controllers. Georeferencing coordinate systems, single-precision versus
double-precision number representation and network delay requirements make group operations
difficult. Mounting multiple humans inside shared or single vehicles, (i.e. air-assault operations,
mechanized infantry operations, or small boat/riverine operations) with high fidelity is often
impossible.
The approach taken in this thesis is to reengineer the DIS-Java-VRML Capture the Flag game
geolocated at Fort Irwin, California to allow the inclusion of human entities. Human operators
are given the capability of aggregating or mounting nonhuman entities for coordinated actions.
Additionally, rapid content creation of human entities is addressed through the development of a
native tag set for the Humanoid Animation (H-Anim) 1.1 Specification in Extensible 3D (X3D).
Conventions are demonstrated for integrating the DIS-Java-VRML and H-Anim draft standards
using either VRML97 or X3D encodings.
The result of this work is an interface to aggregate and control articulated humans using an
existing model with a standardized motion library in a networked virtual environment. Virtual
human avatars can be mounted and unmounted from aggregation entities. Simple demonstration
examples show coordinated tactical maneuver among multiple humans with and without
vehicles. Live 3D visualization of animated humanoids on realistic terrain is then portrayed
inside freely available web browsers.





Automatically Generating A Distributed 3d Battlespace Using Usmtf And Xml-Mtf Air Tasking Order,
Extensible Markup Language (Xml) And 
Virtual Reality Modeling Language (Vrml)
ABSTRACT
For the past three decades, the Department of Defense (DoD) has used the U.S. Message Text
Format (USMTF) as the primary means to exchange information and to achieve interoperability
between joint and coalition forces. To more effectively exchange and share data, the Defense
Information Systems Agency (DISA), the lead agency for the USMTF, is actively engaged in
extending the USMTF standard with a new data sharing technology called Extensible Markup
Language (XML). This work translates and synthesizes Air Tasking Order (ATO) data messages
written in XML into a three-dimensional (3D) air attack plan within a virtual environment
through the use of the Virtual Reality Modeling Language (VRML).
Thesis Link Murray-Quigley Thesis.pdf
Code Appendix Link Murray-QuigleyCode-appendix
Software Reference Link
X3D and DIS-Java-VRML Software Tools
A. X3DEdit      I. Xeena 1.2 
B. X3DEdit Examples      J. Vorlon(VRML Syntax Checker)
C.JDK.1.2.2      K. Cygwin (Windows Unix Tools)
D. Netscape 4.73      L. DIS-Java-VRML
E. COSMO Player(VRML Plug-in)     M. Xj3D
F. KELP Forest      N. GeoVRML
G. VRTP Distribution      
H. RRA(Recursive Ray Acoustic)      
          
A. X3DEdit
X3D-Edit is a graphics file editor for Extensible 3D (X3D) that enables simple error-free editing, authoring






These are the examples for X3D-Edit based on VRML 2.0 Sourcebook by David Nadue
C. JDK.1.2.2
The essential Java 2 SDK, tools, runtimes, and APIs for developers writing, deploying, and running applets
and applications in the Java programming language. Also includes earlier Java Development Kit versions
JDKTM 1.1 and JRE 1.1
Local Fie Download: j2sdk1_3_0-win.exe
URL: http://java.sun.com/products/index.html
D. Netscape 4.73
Communicator 4.7 is the latest release of the Internet software suite from Netscape. In addition to the
Netscape Navigator browser, Communicator includes a complete set of tools for effective everyday
communication.
URL: http://home.netscape.com/computing/download/index.html
E. COSMO Player (VRML Plug-in)
Cosmo Player is a high-performance, cross-platform VRML 2.0 client designed for fast and efficient viewing
of virtual worlds. Navigate and manipulate 3D scenes and bring your Web experience to a new level.
Use VRML to fly through anatomy class, experience 3D data visualizations, or show off a CAD model.
Cosmo Player is the premiere viewing client for VRML, with support for the latest standards.
Whether on the Internet or in an enterprise, Cosmo Player allows web content creators and applications
developers to add visual and multimedia elements to their work.
Local Fie Download: cosmo_win95nt_eng.exe
URL: http://www.cai.com/cosmo/html/win95nt.htm
F. KELP Forest
Two classes of graduate students learning 3D graphics and analytic simulation at the Naval Postgraduate
School modeled the three-dimensional (3D) shape, structure, imagery and motion behaviors of plants and
animals in the Kelp Forest Exhibit at the Monterey Bay Aquarium. Our intended audience includes educators
and students of all ages, scientific users interested in composing models in a 3D Web environment, and the
general public. By focusing on thoroughly modeling a controlled environment, we produced an exemplar 3D
graphics site for modeling larger and more sophisticated underwater domains. The Virtual Reality Modeling
Language (VRML) proved to be an excellent medium for capturing diverse models, composing multiple
student efforts, and publishing dynamic results publicly on the Web. This project was successfully
demonstrated to 1000 people during the National Ocean Fair in Monterey June 12 1998.
Local URL: kelp/index.html
Local Fie Download: kelp.zip
URL: http://web.nps.navy.mil/~brutzman/kelp
G. VRTP Distribution
The capabilities of the Virtual Reality Modeling Language (VRML) permit building large-scale virtual
environments using the Internet and the World Wide Web. However the underlying network support provided
by the hypertext transfer protocol (http) is insufficient for large-scale virtual environments. Additional
capabilities for many-to-many peer-to-peer communications plus network monitoring need to be combined
with the client-server capabilities of http. To accomplish this task, we present a detailed design rationale for
the virtual reality transfer protocol (vrtp). vrtp is designed to support interlinked VRML worlds in the same
manner as http was designed to support interlinked HTML pages. vrtp will be optimized in two ways: on
individual desktops and across the Internet. vrtp appears to be a necessary next step in the deployment of all-
encompassing interactive internetworked 3D worlds.
Local URL: vrtp/vrtp/index.html
Local Fie Download: vrtp.zip
URL: http://www.web3d.org/WorkingGroups/vrtp/
H. RRA (Recursive Ray Acoustic)
This project calculates and renders physically realistic sonar beams in real time. Java programs are used for
sonar ray-tracing computation and the Virtual Reality Modeling Language (VRML 97) is used for 3D
graphics.
The primary motivation for this project is to produce underwater sonar beams for analytic and visualization
use in virtual worlds. Virtual world simulations are realistic when individual components are simulated in a
manner that reflects reality. For an underwater virtual world that includes simulated acoustic detection, a
physically based sonar propagation model is required if ranges in excess of tens of meters are expected. The
Recursive Ray Acoustics (RRA) Algorithm by Dr. Lawrence Ziomek of NPS provides a general & rapid ray-
tracing algorithm which can accurately & quickly predict sonar propagation through seawater, under a wide
variety of surface, water-column and ocean-bottom environmental conditions.
This project creates an application programming interface (API) for real-time 3D computation and
visualization of acoustic energy propagation. The API provides features for generating complex physically
based sonar information at interaction rates, and then visualizing that acoustic information. The simulation is
programmed in Java, and runs either as a stand-alone program or as a script in a web browser. This program
generates Virtual Reality Modeling Language (VRML 97) compliant code that can be viewed from any
VRML-capable Web browser. This approach allows the characteristics of the energy propagation to be
calculated with high precision and observed in three dimensions (3D) and in real time.
As sonar-system information bandwidth becomes larger, more intuitive ways of presenting information to
users are required. Interactive 3D graphics with environmental and entity rendering can free users from from
mentally integrating complex data piecemeal. This approach can enable significantly greater understanding
and quicker reaction times. We are optimistic that this API might someday provide the foundation for
fundamental advances in sonar modeling and visualization.
Local URL: rra/vrtp/rra/rra.html
Local Fie Download: rra.zip
URL: http://web.nps.navy.mil/~brutzman/vrtp/rra/rra.html
I. Xeena 1.2
Xeena is a generic Java application from the IBM Haifa Research Laboratory for editing valid XML
documents derived from any valid DTD. The editor takes as input a given DTD, and automatically builds a
palette containing the elements defined in the DTD. Users can thus create/edit/expand any document derived
from that DTD, by using a visual tree-directed paradigm. The visual paradigm requires a minimum learning
curve as only valid constructs/elements are presented to the user in a context-sensitive palette. A Key feature
of Xeena is its syntax directed editing ability. Xeena is aware of the DTD grammar, and by making only
authorized elements icons sensitive, automatically ensures that all documents generated are valid according to
the given DTD. 
Local Fie Download: Xeena-1.2EA.exe
URL: http://www.alphaworks.ibm.com/tech/xeena
J. Vorlon( VRML Syntax Checker)
The industry standard command line VRML Validator
Trapezium developed Vorlon as a service to the VRML community to allow authors to spend less time
chasing bugs and more time creating high quality content. 
Validates conformance to VRML97 specification
Displays line, line number and descriptive message
for each error or warning 
Vorlon is Freeware.
Local Fie Download: vorlon.exe
URL: http://www.trapezium.com/VorlonPage.htm
K. Cygwin (Windows Unix Tools)
Cygwin brings a standard UNIX/Linux shell environment, including many of its most useful commands, to
the Windows platform so IT managers can effectively deploy trained staff, and leverage existing investments
in UNIX/Linux source code and shell scripts.
URL: http://www.cygnus.com/cygwin/
L. DIS-Java-VRML
The area of interest of this working group is the nexus of DIS, Java and VRML. The IEEE Distributed
Interactive Simulation (DIS) Protocol is used to communicate state information (such as position, orientation,
velocities and accelerations) among multiple entities participating in a shared network environment. Java is a
portable networked programming language that can interoperate on any computer which includes a Web
browser. The Virtual Reality Modeling Language (VRML) enables platform-independent interactive three-
dimensional (3D) graphics across the Internet, and can be used to compose sophisticated 3D virtual
environments. 
The DIS-Java-VRML Working Group is developing a free software library, written in Java and interoperable
with both DIS and VRML. There are a number of people contributing to the public-domain code archive.





Xj3D is an example implementation for the X3D specification. Specifically, Xj3D is a Java3D-based open-
source loader, browser and exporter for Extensible 3D (X3D) graphics.
URL: http://web3d.metrolink.com/cgi-bin/cvsweb.cgi/x3d/HowToInstall.html
N. GeoVRML
GeoVRML is an official Working Group of the Web3D Consortium. It was formed on 27 Feb 1998 with the
goal of developing tools and recommended practice for the representation of geographical data using the
Virtual Reality Modeling Language (VRML). The desire is to enable geo-referenced data, such as maps and
3-D terrain models, to be viewed over the web by a user with a standard VRML plugin for their web browser.
Local URL: GeoVRML/1.0/doc/index.html
Local Fie Download: geovrml1_0.exe
URL: http://www.ai.sri.com/geovrml/
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